An ultrastructural study of cuneocerebellar neurons and primary afferent terminals in the external cuneate nucleus of gerbils as revealed by retrograde and transganglionic transport of horseradish peroxidase.
The present study examined the synaptic organization of cuneocerebellar neurons and their relationships with the primary afferents in the gerbil external cuneate nucleus following multiple injections of horseradish peroxidase over a widespread area in the cerebellum in conjunction with a simultaneous injection of horseradish peroxidase into the cervical or brachial nerve plexus. The external cuneate nucleus is topographically organized: the rostral portion receiving the primary afferents from the cervical plexus and the caudal portion primary afferents from the brachial plexus. This study attempted to correlate the synaptology with the topography and different cytoarchitecture in these two specific regions in the external cuneate nucleus. Ultrastructurally, the profiles of horseradish peroxidase-labelled cuneocerebellar neurons could be divided into three types, namely, small, medium and large on the basis of their cross-sectional areas. Axon terminals which formed axosomatic synapses could be classified into: round (Rs type; 22.2%), pleomorphic (Ps type; 55.6%) and flattened (Fs type; 22.2%) vesicle boutons. The horseradish peroxidase-labelled dendritic elements of the cuneocerebellar neurons were postsynaptic to a greater number of axon terminals which were also classified into Rd (77.5%), Pd (18.8%) and Fd (3.7%) type boutons. Some of the Rd boutons making direct synaptic contacts with the cuneocerebellar neurons originated from primary afferents since they were simultaneously labelled by transganglionic transport of horseradish peroxidase. In the rostral external cuneate nucleus, synapses on cuneocerebellar neurons were more frequent on their primary dendrites as compared with those on the primary dendrites of the caudal cuneocerebellar neurons. The latter, on the other hand, showed more synapses on their distal dendrites. This may have functional implications with regard to the afferent inputs to cuneocerebellar neurons in the rostral and caudal external cuneate nucleus.